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(54) Attachment system for write-protect ring for optical disk 



(57) A system for attaching an adhesive bacl^ed 
write-protect ring (104, 608) to an optical disk (100) with 
the center of the ring aligned to the center of the central 
hole (102) in the disk. A write-protect assembly (600) is 
formed from a multilayer material having an adhesive 
backed label layer and a backing layer. The write-protect 
assembly includes a removable innermost area (308, 
606) that, when removed, forms a hole having a diam- 
eter that is the same diameter as the central hole of an 
optical disk. The innermost area is at least partially sur- 
rounded by a ring shaped alignment area (306. 610) that 
is also removable. Finally, the alignment area is sur- 
rounded by the write-protect ring. The central area of 
the assembly is punched out to form a hole and the 
backing material is removed from at least part (310, 614) 



of the write protect area, exposing the adhesive coated 
surface. The assembly and an optical disk are placed 
onto an alignment cylinder (300, 408). The alignment 
area of the write-protect assembly ensures that the cent- 
er of the write-protect ririg is aligned to the center of the 
hole in the disk. Finally, the disk with write-protect ring 
and alignment area attached is removed from the align- 
ment cylinder and the alignment area of the write-protect 
assembly is removed, leaving just the write-protect ring 
attached to the disk. The hub (408) of the plastic insert 
tray (406) of a CD jewel case (402) may be used for an 
alignment cylinder. In an alternative embodiment of the 
invention, the wrlte-protect assembly is placed onto the 
hub first, and the design of the assembly is such that the 
hub helps remove the central area and the hub helps 
removal of the backing over the write-protect ring. 
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Description 

FIELD OF INVENTION 

[0001] This invention relates generally to optical disk 
media and more specifically to attachment of adhesive 
backed rings used for write protection on rewritable 
compact disk media and similar optical disk media. 

BACKGROUND OF THE INVENTION 

[0002] Rewritable mass memory media is typically 
contained in a rigid protective cartridge during operation 
and the cartridge typically includes a write-protect fea- 
ture to protect information on a storage medium from 
being destroyed. For example, many data tape cartridg- 
es have a moveable plastic tab on the cartridge that can 
be moved to one of two positions. Similarly, flexible dis- 
kettes in hard plastic cases have a sliding or breakaway 
plastic tab on the plastic case. Rewritable compact disks 
(CD-RW) and rewritable Digital Versatile Disks (DVD, 
also called Digital Video Disks), however, are not in a 
cartridge during operation. Compact discs are common- 
ly stored in clear plastic containers commonly called 
"jewel" cases or jewel boxes, but the disks are removed 
from these boxes during operation. Therefore, write pro- 
tection for CD's and DVD's must be implemented direct- 
ly on the disk medium. Solutions have been proposed 
that are software based. That is, if a particular bit or data 
field has a particular value, software (operating system 
or drive controller) is not supposed to overwrite data on 
the medium. However, software solutions require sup- 
port by all operating systems, software drivers and 
drives. If a disk is created by one operating system or 
drive controller that supports a software write-protect 
feature, and then is taken to a system that does not sup- 
port the feature, data may be inadvertently destroyed. 
In addition, a software virus could bypass software write 
protection to delete data on the disk. There is a need for 
a physical write-protect feature, directly on the disk me- 
dium, that protects against writing for any software or 
any drive. 

[0003] Industry standard CD-RW media use a phase 
change material having a transparency that can be re- 
versibly changed by heating, and then cooling at a con- 
trolled rate. In CD-RW drives, a laser is used to heat, 
and then cool small areas at a controlled rate. Laser 
power must be calibrated for each disk medium. Before 
writing or erasing, a standard CD-RW drive must suc- 
cessfully calibrate laser power by writing into a Power 
Calibration Area on the medium. If the drive cannot read 
the calibration patterns in the Power Calibration Area, it 
will not erase or write in the data area of the disk. U.S. 
Application 08/823,823 discloses a write-protect device 
in which the Power Calibration Area is covered by a re- 
movable opaque adhesive backed ring. Optical disks of 
Interest have a central hole. Drives grip the optical disk 
around the central hole using mechanisms that may be 



sensitive to the thickness of the optical disk. Therefore, 
the write protect ring preferably does not intrude in the 
area of the disk immediately surrounding the central 
hole in the disk. The permissible mechanical tolerance 

5 for positioning a write-protect ring is relatively small. 
However, if a write-protect ring cannot intrude into the 
area adjacent to the central hole in the disk, the central 
hole In the disk cannot be used to directly align a write- 
protect ring. There is a need for a low cost, easy-to-use 

10 system for precise positioning of adhesive backed write- 
protect rings onto optical disks. 

SUMly/IARY OF THE INVENTION 

15 [0004] A write-protect assembly is formed from a mul- 
tilayer material. The material comprises an adhesive 
backed label layer and a backing layer. The write-protect 
assembly includes a removable innermost area that, 
when removed, forms a hole having a diameter that is 

^0 the same diameter as the centra I hole of an optical disk. 
The innermost area is at least partially surrounded by a 
ring shaped alignment area that is also removable. Fi- 
nally, the alignment area is surrounded by the write-pro- 
tect ring. 

25 [0005] In operation, for a first example embodiment of 
the invention, the central area of the assembly is 
punched out to form a hole and the backing rr^terial is 
removed from at least a portion of the write protect area, 
exposing the adhesive coated surface. An optical disk 

30 is placed onto an alignment cylinder having a diameter 
the same as the central hole of the optical disk. The disk 
is placed onto the alignment cylinder with the data side 
up. The write-protect assembly is placed onto the align- 
ment cylinder with the adhesive facing the disk. The 

35 alignment area of the write-protect assembly ensures 
that the center of the write-protect ring is aligned to the 
center of the hole in the disk. Finally, the disk with write- 
protect ring and alignment area attached is removed 
from the alignment cylinder and the alignment area of 

40 the write-protect assembly is removed, leaving just the 
write-protect ring attached to the disk. 
[0006] The first example embodiment requires an 
alignment cylinder. A readily available alignment cylin- 
der may be found in the CD jewel cases commonly used 

45 to Store CD's. Many CD jewel cases include a plastic 
insert tray that has a hub for gripping the disk within a 
hole in the center of the disk. The hub of the plastic insert 
tray of a CD jewel case may be used for an alignment 
cylinder as discussed in the first embodiment. The disk 

50 may be placed on the hub, and then the write-protect 
assembly may be placed onto the hub and onto the disk. 
[0007] In the first embodiment, the backing on the 
write-protect ring must be removed before the write-pro- 
tect assembly is placed onto the hub. In a second ex- 
ample embodiment of the invention, the write-protect 
assembly is placed onto the hub first, and the design of 
the assembly is such that the hub helps remove the cen- 
tral area and the hub helps removal of the backing over 
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the write-protect ring. This is easier than having to se- 
lectively lift an area of the backing before placing the 
assembly onto the hub. In the second example embod- 
iment, the plastic insert tray Is modified to provide a 
raised ring-shaped platform around the hub. The write- 
protect assembly is pressed onto the hub. Backing ma- 
terial is then peeled away from the write-protect ring 
leaving a ring of exposed adhesive. The disk is then 
pressed onto the hub with the data side of the disk ori- 
ented toward the exposed adhesive. The disk is pressed 
against the adhesive and the raised ring-shaped plat- 
form. The raised platform on the jewel case insert tray 
provides a pressure surface for pressing the write-pro- 
tect ring adhesive against the disk. 
[0008] Multiple write-protect rings may be provided as 
tear-away features in an insert for the cover of the jewel 
case. Wrrte-protect rings may be removable. Alterna- 
tively, if desired, permanent write-protect rings may be 
implemented by using a material with an adhesive that 
is extremely difficult to remove without damaging the 
disk. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0009] Figure 1 is a plane view of the data side of a 
rewritable optical disk with an attached write-protect ring 
In accordance with the Invention. 
[0010] Figure 2 is an expanded view of a detail of the 
write-protect ring of figure 1. 

[0011] Figure 3 is a perspective view of a disk on an 
alignment cylinder and a write-protect assembly in ac- 
cordance with a first example embodiment of the Inven- 
tion. 

[0012] Figure 4 is a perspective view of an opened 
jewel case for holding optical disks, with a modification 
in accordance with the invention. 
[001 3] Figure 5 Is a cross section of the insert tray for 
a jewel case as in figure 4. 

[0014] Figure 6 A Is a plane view of a write-protect as- 
sembly before pressing onto the hub of a jewel case in 
accordance with a second example embodiment of the 
invention. 

[0015] Figure 68 is a cross section of the write-protect 
assembly of figure 6A after pressing onto the hub of a 
jewel case. 

[0016] Figure 6C is a plane view of the write-protect 
assembly of figure 6A after part of the layers have been 
removed. 

[0017] Figure 7 Is a plane view of four write-protect 

assemblies formed onto a sheet of material suitable for 
inserting into the lid of a jewel case for optical disks. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT OF THE INVENTION 

[0018] Figure 1 illustrates the end goal of the inven- 
tion. Figure 1 illustrates the data surface of an optical 
disk 100. The optical disk includes a center hole 102. 



An adhesive backed opaque write-protect ring 1 04 is at- 
tached so that the center of the ring 104 is aligned with 
the center of hole 102. Tabs 110 are areas with the ad- 
hesive covered by a backing material to facilitate remov- 

5 al of the write-protect ring 1 04 from the disk. The follow- 
ing example embodiments Illustrate how the write-pro- 
tect ring 104 is attached with accurate alignment. 
[001 9] Standard rewritable disks are 1 20 mm in diam- 
eter, with a 15 mm diameter hole. A circle having a di- 

10 ameter of 50 mm defines the beginning of the data area. 
Data is written along a single spiral track, starting at the 
inner edge of the data area and spiral ing outward toward 
the edge of the disk. In rewritable media, a Power Cal- 
ibration Area, having an inner diameter of 44.7 mm and 

IS an outer diameter of 45.5 mm, is used for laser power 
calibration. The drive laser system writes, and then 
reads, various test patterns in the Power Calibration Ar- 
ea to calibrate the peak power and rate of decrease of 
power. Laser writing power must be calibrated for each 

20 disk. In addition, there is a Program Memory Area, hav- 
ing an inner diameter of 45.5 mm and an outer diameter 
of 45.7 mm. The Program Memory Area Is used for a 
table of contents used only during writing. 
[0020] In figure 1 , the outer radius of the write-protec- 

25 tion ring 1 04 must extend to the outer radius of the Pow- 
er Calibration Area (small gaps may be exposed by in- 
dentations 1 08 discussed further below) to prevent laser 
power calibration and the outer radius may cover part 
or all of the Program Memory Area. However, the outer 

30 radius of the write-protect ring must not cover any of the 
data area. That is, for the CD-RW disk format dimen- 
sions discussed above, the write-protect ring 1 04 has a 
maximum inner diameter of 44.7 mm, a minimum outer 
diameter greater than 45.5 mm and a maximum outer 

35 diameter less than 50 mm (preferably less than 46 mm). 
Note that the laser (not illustrated) operates at a partic- 
ular wavelength, so that "opaque" means that the write- 
protect ring 104 is sufficiently non-transparent at the 
wavelength of the laser to prevent a successful laser 

40 power calibration. The ring 104 may be made remova- 
ble. Alternatively, a material and adhesive may be used 
that makes the ring extremely difficult to remove without 
damaging the disk. 

[0021 ] In each of the example embodiments of the in- 
vention, ring 104 is formed from a larger sheet of multi- 
layer material, which may Include multiple other rings. 
The material comprises an adhesive backed label layer 
and a backing layer. Each layer is cut through to provide 
the ring 104 except for several small uncut areas so that 

50 the ring and other sections may be manually punched 
out of the sheet. In figure 1, the outer edge 106 of ring 
1 04 needs to extend beyond the Power Calibration Area 
(not illustrated) of the disk 1 00, and may extend over the 
Program Memory Area but must not extend into the data 

ss storage area. Therefore, the outer edge 106 of the ring 
104 must be very clean. However, uncut areas to hold 
the label within the larger material area inherently may 
leave small projections after punching. Therefore, in fig- 
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ure 1 , small indentations 108 are cut into the outer edge 
106 of the ring and the small uncut portions are placed 
within the indentations 108, Figure 2 is an expanded 
view of one of the indentations 108 illustrating a small 
sliver of material 200 that remains from an uncut area 
after punching the label from the overall material sheet. 
The indentation 108 is large enough to ensure that sliver 
200 does not extend beyond the outer edge 106 of the 
write protect ring. 

[0022] if all the backing material is removed from the 
write-protect area 104, some of the adhesive may flow 
onto the data area. Dust or other opaque particles may 
then adhere to adhesive that has encroached onto the 
data area. Therefore, preferably a ring of backing ma- 
terial is left intact at the outer diameter of the write pro- 
tect area. In figures 1 and 2, the backing layer is prefer- 
ably removed from the inner diameter of the write-pro- 
tect area 104 out to the diameter of dashed circle 112. 
The backing layer is preferably left intact between 
dashed circle 112 and the outer edge 106 of the write- 
protect ring. This outer ring of intact backing layer re- 
duces the possibility of adhesive flowing onto the data 
area of the disk. 

[0023] Figure 3 illustrates a first example embodiment 
of the invention. In figure 3. optical disk 100 is placed 
data side up onto an alignment cylinder 300. The align- 
ment cylinder 300 has an outer diameter that is suffi- 
ciently less than the diameter of the central hole 102 
(figure 1 ) of the disk to permit a snug fit. A write-protect 
assembly 302 includes a write-protect ring 304 sur- 
rounding an alignment area 306 surrounding a central 
area 308. The boundaries of each of the areas 304, 306, 
and 308 are cut through both layers of material except 
for small uncut areas to be torn away, as discussed 
above. The central area 308 has a diameter that is the 
same as the diameter of the central hole of the optical 
disk to be write protected. First, the central area 308 is 
manually punched out to form a hole. Next, backing ma- 
terial is removed over at least a portion of area 304 (the 
write-protect ring). The hole in the assembly 302 is then 
placed onto the alignment cylinder 300 with the exposed 
adhesive toward the data surface of the disk 100. The 
exposed adhesive in the write-protect ring area 304 is 
then firmly pressed onto the disk to ensure adhesion. 
Then, the disk 100 along with the attached assembly 
302 is removed from the alignment cylinder 300 and the 
alignment area 306 is removed. Note that the temporary 
use of the alignment area 306 ensures that the center 
of the write-protect ring 304 is accurately aligned to the 
center of the central hole of the disk. As discussed in 
conjunction with figures 1 and 2. preferably a small ring 
31 2 of backing material 31 2 is left intact and the backing 
material is removed only from ring 310 to prevent adhe- 
sive from flowing onto the data area of the disk. Prefer- 
ably indentations are provided for tear areas as depicted 
by indentations 108 in figures 1 and 2. Finally, tabs with 
intact backing material may be provided to facilitate re- 
moval, as depicted by tabs 110 in figure 1 . 



[0024] One potential concern with the first embodi- 
ment is that as the write-protect ring area 304 is manu- 
ally pressed against the data side of the disk, oil from 
the skin, hand lotion, or other contaminants may be 
s spread onto the data area of the disk. Typically the drive 
laser is sufficient to overcome minor contamination but 
as bit density increases with DVD cleanliness of the data 
surface may become important. One solution is to pro- 
vide a soft pad for pressing the write-protect area. An- 
other solution is to provide additional temporary material 
outside the write-protect ring 304. For example, a rela- 
tively wide protection ring of material may be provided 
so that the write-protect ring 304 is between the align- 
ment area 306 and the outer protection ring. The outer 
ring would protect the data area as the write-protect ring 
area 304 is pressed onto the disk, and then the align- 
ment area 306 and the outer protection ring would be 
removed from the disk. Another alternative solution is to 
place the write-protect assembly onto the alignment cyl- 
inder first, with the exposed adhesive up, and then place 
the disk onto the alignment cylinder with the data skle 
down, pressing the disk against the write-protect as- 
sembly. With each of these alternatives, there is re- 
duced finger contact on the data area of the disk. 
[0025] Figure 4 Illustrates a opened jewel case 400, 
commonly used to store CD's. The jewel case includes 
a lid 402. The jewel case 400 includes a molded plastic 
insert tray 406. Insert tray 406 includes a flexible hub 
408 (sometimes called a "rosette") used to grip the cent- 
er hole of a disk (figure 1, 102). A disk is manually 
pressed onto the hub 408 until the disk is in contact 
against a shoulder 410. Typically, the shoulder 41 0 pre- 
vents the data surface of the disk from contacting the 
insert tray 406. If the disk is placed onto the hub 408 
first, the hub 408 for a conventional jewel case may be 
used as an alignment cylinder as discussed above in 
conjunction with figure 3. 

[0026] In a second example embodiment of the inven- 
tion, the jewel case insert tray 406 is modified by pro- 
viding an additional ring-shaped raised surface 41 2. Fig- 
ure 5 depicts a cross-section through the jewel case in- 
sert tray of figure 4. In figure 5, the height of the ring 
shaped surtace 412 is the same height as the shoulder 
410 or slightly higher. The ring-shaped surface has ap- 
proximately the same inner and outer diameter dimen- 
sions as the adhesive area of the write protect ring. With 
the ring shaped surface 412, a modified insert tray may 
be used with the write-protect assembly placed onto the 
hub first, as discussed above in alternatives for the first 
example embodiment. A modified insert tray as illustrat- 
ed in figure 5 may be provided as a separate alignment 
fixture to be shipped with disk media or drives, or the 
disk media may be shipped In jewel cases with modified 
insert trays. 

[0027] Figure 6A illustrates a write-protect assembly 
600 in accordance with a second example embodiment 
of the invention. In figure 6A, the write-protect assembly 
600 is viewed from the backing layer side of the material. 
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Both layers of material are cut through along the line 
indicated by reference number 602 except for small un- 
cut areas that hold the pieces together before removal. 
Only the label layer is cut along line 604 and only the 
backing layer Is cut along line 611. No material is re- 
moved before the assembly is pressed onto a hub. The 
assembly 600 is manually pressed, label side down, on- 
to the hub (figure 4, 408) of a jewel case insert tray, mod- 
ified as illustrated In figures 4 and 5. As a result, both 
layers of material for the area Indicated by reference 
number 606 are lifted out of the assembly 600 by the 
hub 408. 

[0028] Figure 6B depicts a cross-section of the as- 
sembly 600 after pressing onto the hub 408. Note that 
both layers in area 606 are lifted away whereas both 
layers of area 61 0 are pressed against the shoulder 41 0. 
Area 606 then provides a convenient tab to manually 
grip for further removal of material. Area 606 of the as- 
sembly 600 is then manually pulled away. Since only the 
label layer is cut along lines 604 and only the backing 
layer is cut along line 611 (figures 6A and 68), the back- 
ing material, in the area Indicated in figures 6A-6C by 
reference number 61 4, is also removed, but not the label 
material below area 608. The result is illustrated in figure 
6C. In figure 6C, the area indicated by reference number 
612 is open with both layers removed. The area Indicat- 
ed by reference number 614 Is exposed adhesive on the 
back of the label layer. The areas indicated by reference 
numbers 610 and 616 have both layers intact. 
[0029] Next, with the write-protect assembly in place 
as depicted in figure 6C, the disk to be write protected 
is pressed, data side down, onto the hub 408 of the in- 
sert of the jewel case. The material indicated by area 
610 in figure 6C acts as an alignment area, centering 
the write-protect ring (figure 6C, 608) as it is being at- 
tached to the disk. The assembly 600 is then squeezed 
between the disk and the insert tray such that the ex- 
posed adhesive indicated by area 61 4 in figure 6C is 
pressed against the disk by the raised ring-shaped sur- 
face 412 on the insert tray 

[0030] The disk is then removed from the jewel case, 
with the assembly 600 now attached to the disk. Both 
layers of material indicated by area 610 in figure 6C are 
then manually removed. The final result is as depicted 

in figure 1 , with just the write-protect ring portion of the 
label layer (figure 1 , 1 04, figure 6C. 608) attached to the 
disk with accurate centering. 

[0031] Figure 7 illustrates a larger sheet 700 of the 
two-layer material with four write-protect assemblies 
600 cut Into the layers of the sheet. Each assembly 600 
is used to form one write-protect ring. The sheet illus- 
trated in figure 7 has an overall size suitable for inserting 
into the lid 402 (figure 4) of a CD jewel case. In the gen- 
eral area indicated by reference number 404 In figure 4, 
just as title inserts and other materials are commonly 
placed in the lid. 

[0032] The foregoing description of the present inven- 
tion has been presented for purposes of illustration and 



description. It is not intended to be exhaustive or to limit 
the invention to the precise form disclosed, and other 
modifications and variations may be possible in light of 
the above teachings. The embodiment was chosen and 

5 described In order to best explain the principles of the 
invention and its practical application to thereby enable 
others skilled in the art to best utilize the invention in 
various embodiments and various modifications as are 
suited to the particular use contemplated. It is intended 

10 that the appended claims be construed to include other 
alternative embodiments of the invention except insofar 
as limited by the prior art. 



15 Claims 

1 . A method of attaching a write-protect ring (1 04, 608) 
to a disk (100), the disk having a central hole (102), 
the method comprising the following steps: 

20 

placing the central hole of the disk onto an 
alignment cylinder (300, 408); 
exposing adhesive on at least part (310, 614) 
of the write-protect ring; 

25 placing an alignment ring (306, 610) with the 

write-protect ring attached to the alignment ring 
onto the alignment cylinder, the alignment cyl- 
inder aligning the alignment ring and the write 
protect ring with the disk; 

30 pressing the exposed adhesive of the write-pro- 

tect ring against the disk, thereby attaching the 
write-protect ring and the alignment ring to the 
disk; and 

removing the alignment ring from the disk. 

35 

2. The method of claim 1 wherein the alignment cylin- 
der comprises a hub (408) in a storage case for op- 
tical disks. 

40 3. A method of attaching a write-protect ring (104) to 
a disk (100), the disk having a central hole (102). 
the method comprising the following steps: 

placing an alignment ring (306), with the write- 
rs protect ring (104) attached to the alignment 

ring, onto an alignment cylinder (300); 

exposing adhesive on at least a portion (310) 

of the write-protect ring; 

placing the central hole of the disk onto the 
50 alignment cylinder, the alignment cylinder 

aligning the alignment ring and the write protect 

ring with the disk; 

pressing the disk against the exposed adhesive 
of the write-protect ring, thereby attaching the 
55 write-protect ring and the alignment ring to the 

disk; and 

removing the alignment ring from the disk. 
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4. The method of claim 3 further comprising the step 
of providing a surface (412) so that when the disl^ 
is pressed against the exposed adhesive on the 
write-protect ring the write-protect ring is pressed 



5. The method of claim 3 wherein the alignment cylin- 
der comprises a hub (408) in a storage case for op- 
tical disks. 



6. An insert (406) for a storage case (402) for an opti- 
cal disl< (100), the optical disk having a hole (102) 
in the center of the disk, the insert comprising: 

a hub (406) adapted to grip the hole in the op- 

tical disk; and 

a surface (41 2) positioned to align with a write- 
protect ring (1 04) on the optical disk; wherein a 
center of the surface is aligned with a center of 
the hub. 20 

7. A write-protect assembly (600) comprising: 

a first layer having a adhesive backing; 

a second layer covering the adhesive backing 25 

of the first layer; 

an inner area (606) that is circular, the inner ar- 
ea having a diameter that is the same as the 
diameter of a central hole (102) of an optical 
disk (100); 30 
an alignment area (610) at least partially sur- 
rounding the inner area; 
a write-protect ring (608) surrounding the align- 
ment area; and 

the first and second layers at least partially cut 35 
through sufficient to permit manual separation 
of the inner area from at least part of the align- 
ment area and separation of the alignment area 
from the write-protect ring. 

40 

8. The write-protect assembly of claim 7 further com- 
prising: 

the inner area, part of the alignment area, and 
the write-protect area all connected within the sec- 
ond layer. 45 

9. The write-protect assembly of claim 7 wherein the 
write-protect assembly is one of a plurality of write- 
protect assemblies contained within a larger sheet 
(700), the larger sheet having dimensions suitable so 
for inserting into a lid (404) of a storage case (402) 

for an optical disk. 



against the surface. 
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